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(54) CIRCUIT CONSTITUENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the thickness of 
a circuit constituent where a circuit element is mounted 
on a bus bar, while the mounting state of the circuit 
element is kept properly. 

SOLUTION: A plurality of bus bars 11-14 of a flat metal 
plate are, arrayed almost in the same plane, bonded to 
the surface of a flexible sheet-like insulating substrate 
20, and a circuit element 30 is mounted on the bus bar 
so as to stride specific bus bars 1 1 A and 13 to constitute 
a power circuit. A deflection suppressing part 1 1e is 
extended from the bus bar 11 A, in a direction almost 
parallel to the array direction of the bus bars 1 1 A and 13, 
at a position deviated from the disposed position of the 
circuit element 30 in the direction orthogonal to the array 

direction. The deflection suppressing part 11e suppresses the insulating substrate from 
deflecting at a part between the bus bars 11A and 13. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The front face of the insulating base material of the shape of a sheet which has flexibility 
where two or more bus bars which consist of flat metal plates are located in a line on an abbreviation 
same flat surface is pasted, and to the bus bar which is the circuitry object with which the circuit element 
was mounted in the bus bar concerned, and the power circuit was constituted as between specific bus 
bars is straddled, and is pasted up on the front face of said insulating base material It extends in the 
parallel direction, the location [ location / of said circuit element / arrangement ] shifted in the direction 
of a list of said specific bus bar, and the direction which intersects perpendicularly — the direction of a 
list and abbreviation — The circuitry object characterized by containing the bus bar for bending control 
which controls said insulating base material being bent by the part between the specific bus bars 
concerned, and deforming. 

[Claim 2] a circuitry object according to claim 1 — setting — at least one side of said specific bus bar — 
the direction of a list of the specific bus bars concerned, and abbreviation — the circuitry object 
characterized by having been extended in the parallel direction and serving as said bus bar for bending 
control. 

[Claim 3] It is the circuitry object which is the control circuit substrate with which the control circuit 
where said insulating base material controls the drive of said circuit element in a circuitry object 
according to claim 1 or 2 was printed, and is characterized by mounting said circuit element in the both 
sides of this control circuit substrate and said bus bar. 



[Translation done.] 



http://www4.ipdI.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A% 7/10/2006 



JP,2003-224918,A [DETAILED DESCRIPTION] Page 1 of 6 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the circuitry object for constituting the power 

distribution circuit in a car etc. 

[0002] 

[Description of the Prior Art] As a means to distribute power to each electrical load from a common 
power source conventionally, by carrying out the laminating of two or more bus bar substrates, the 
circuit for power distribution is constituted and, generally the electric junction box which built the fuse 
and the relay switch into this is known. 

[0003] Furthermore, the circuitry object which replaced with said relay and incorporated circuit 
elements, such as FET, that a miniaturization and the high-speed switching control of this electric 
junction box should be realized in recent years has come to be developed. 

[0004] for example, in JP,2001-268785,A While carrying out the mold of the insulating case which 
becomes the perimeter of two or more bus bars arranged in on an abbreviation same flat surface from 
synthetic resin etc., unifying the whole, mounting solid-state-switching components, such as FET, on a 
suitable bus bar and constituting a power circuit Set spacing from said insulating case and a control 
circuit substrate is arranged on this and abbreviation parallel. This control circuit substrate and said each 
solid-state-switching component are connected, and the power distributor which controlled the drive of 
the solid-state-switching component concerned by the control circuit included in said control circuit 
substrate is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the bus bar with which the power distributor shown in 
said official report was arranged in on an abbreviation same flat surface is unified in an insulating case, 
although structure is simplified compared with the conventional electric junction box, there is a 
limitation in the thin shape-ization. Then, these people invented the technique which generates a 
circuitry object by pasting up said bus bar on the front face of an insulating sheet-like base material. 
[0006] The example is shown in drawing 15 . In drawing, the bus bar of the a large number book 
containing the bus bar 111 for input terminals and the bus bar 1 12 for output terminals has pasted up on 
one side (the example of drawing inferior surface of tongue) of the insulating light-gage sheet-like base 
material 120. The aperture 122 for FET mounting is formed in the insulating base material 120, and 
FET30 is mounted so that the bus bar 111 for input terminals and the bus bar 1 12 for output terminals 
may be straddled from on drawing through this aperture 122. 

[0007] The drain has exposed FET30 to the inferior surface of tongue of a body 32 including the 
abbreviation rectangular parallelepiped-like body 32 and the terminal (being shown in drawing is the 
source terminal 34) which projects from this body 32. And while the FET body 32 is mounted on the 
bus bar 111 concerned so that this drain may contact the top face of said bus bar 111 for input terminals, 
the source terminal 34 is mounted on the bus bar 1 12 for output terminals. 

[0008] According to such a circuitry object, the power distribution circuit containing said FET30 can 
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consist of structures of thin meat. The power concretely inputted into the bus bar 111 for input terminals 
when said FET30 was ON is supplied to the bus bar 1 12 for output terminals through said FET30, and 
when FET30 is OFF, between bus bars 1 1 1,1 12 is intercepted electrically. 

[0009] However, thereby with such a circuitry object of thin structure, there is a possibility that the 
soldering part of FET30 and a bus bar 111,112 may exfoliate that an insulation sheet 120 tends (refer to 
the two-dot chain line of drawing) to be bent by the part (it is a part between the bus bar 111 for input 
terminals, and the bus bar 1 12 for output terminals at drawing 15 ) which the bus bar has not pasted up. 
[0010] This invention aims at keeping the mounting condition of said circuit element good, attaining 
thin shape-ization of the circuitry object with which a circuit element is mounted on a bus bar in view of 
such a situation. 
[0011] 

[Means for Solving the Problem] As said The means for solving a technical problem, this invention The 
front face of the insulating base material of the shape of a sheet which has flexibility where two or more 
bus bars which consist of flat metal plates are located in a line on an abbreviation same flat surface is 
pasted, and to the bus bar which is the circuitry object with which the circuit element was mounted in 
the bus bar concerned, and the power circuit was constituted as between specific bus bars is straddled, 
and is pasted up on the front face of said insulating base material the location [ location / of said circuit 
element / arrangement ] shifted in the direction of a list of said specific bus bar, and the direction which 
intersects perpendicularly — the direction of a list and abbreviation — it extends in the parallel direction 
and the bus bar for bending control which controls said insulating base material being bent by the part 
between the specific bus bars concerned, and deforming is contained. 

[0012] With this configuration, since the bus bar for circuitry has pasted the front face of an insulating 
base material, as compared with the former, the height dimension (thickness dimension) of the whole 
circuitry object is very small, and large thin shape-ization is attained, and the location [ location / of said 
solid-state-switching component / arrangement ] shifted in the direction of a list of said specific bus bar, 
and the direction which intersects perpendicularly — the direction of a list and abbreviation — with the 
rigidity of the bus bar for bending control prolonged in the parallel direction Since an insulating sheet- 
like base material being bent by the part between the specific bus bars concerned, and deforming is 
controlled, it prevents originating in the bending deformation and the mounting part of the circuit 
element to a bus bar exfoliating, and the mounting condition concerned is kept good. 
[0013] Here, various things, such as transistors including what [ what is mounted in a bus bar front face 
and can constitute a power circuit as said circuit element ], for example, FET, diode, and resistance, are 
applicable. 

[0014] moreover — although what was only prepared [ of said insulating base material ] in bending 
control is sufficient as said bus bar for bending control — at least one side of said specific bus bar — the 
direction of a list of the specific bus bars concerned, and abbreviation — said effectiveness is acquired 
with a simple configuration, without increasing the configuration which is extended in the parallel 
direction and serves as said bus bar for bending control, then a bus bar number. 

[0015] Although a mere insulation sheet is sufficient as said insulating base material, use this insulating 
base material as the control circuit substrate with which the control circuit which controls the drive of 
said circuit element was printed, it becomes unnecessary to newly install the configuration in which said 
circuit element is mounted in the both sides of this control circuit substrate and said bus bar, then the 
control circuit substrate concerned, and a configuration is simplified more, namely, the thing in which 
the control circuit substrate is formed apart from the circuitry object by the bus bar like before — 
comparing — a whole configuration — large -- thin-shape-izing — and it is simplified. 
[0016] 

[Embodiment of the Invention] The gestalt of desirable operation of this invention is explained based on 
a drawing. In addition, although the case where a power distributor with the power distribution circuit 
which distributes the power supplied from the common power source carried in a car etc. here using the 
circuitry object concerning this invention to two or more electrical loads is manufactured is shown, the 
application of the circuitry object concerning this invention can be widely applied, when a solid-state- 
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switching component performs an on-off change-over of the energization not only in this but a power 
circuit. Moreover, the manufacture approach is not restricted to the following, either. 
[0017] 1) When bus bar ****** manufactures said circuitry object more nearly first, form the bus bar 
configuration plate 10 as shown in drawing 1 . 

[001 8] The bus bar 1 1 for input terminals of two or more sheets which the bus bar configuration plate 10 
of illustration has the rectangle-like outer frame 16, and constitutes an input terminal to the inside field, 
While the bus bar of a large number containing the bus bar 12 for output terminals of two or more sheets 
which constitutes an output terminal, and two or more bus bars 14 for signal input terminals is arranged 
by the predetermined pattern It is in the condition that it was connected with said outer frame 16 by the 
bond part 18 with a suitable small bus bar, and specific bus bars were linked by the small bond part 18. 
[0019] Although it is arranged in the example of drawing so that edge 1 la of the bus bar 1 1 for input 
terminals and outside edge 14a of the bus bar 14 for signal input terminals may be located in a line with 
the left-hand side of the bus bar configuration plate 10 and all edge 12a of all of a list and the bus bar 12 
for output terminals may be located in a line with the right-hand side of the bus bar configuration plate 
10, said each bus bar edges 11a, 12a, and 14a are the free edges which are not connected with an outer 
frame 16. 

[0020] Moreover, as shown in drawing 1 , drawing 13 , and drawing 14 , the bus bar 13 for junction 
intervenes between specific bus bar 1 1 A for input terminals, and bus bar 12A for output terminals. 
[0021] This bus bar configuration plate 10 can be simply formed by piercing the metal plate of a single 
by press working of sheet metal. However, you may make it paste up each bus bar on an insulating base 
material according to an individual in this invention. 

[0022] 2) Paste up the control circuit substrate 20 on one side ( drawing 1 top face) of the adhesion 
process aforementioned bus bar configuration plate 10, and consider as the condition of drawing 2 . 
[0023] What was formed including the control circuit which controls the switching operation of below- 
mentioned FET (circuit element)30 in the shape of [ which has flexibility for the thing of a configuration 
equivalent to the usual printed circuit board (that by which printed wiring of the conductor which 
constitutes a control circuit was carried out to the insulating substrate) ] a light-gage sheet is suitable for 
this control circuit substrate 20. In the example of drawing, the control circuit substrate 20 of the shape 
of a sheet with very small (for example, 0.3mm) thickness is used, and two or more through tubes 22 are 
prepared for the proper place of this control circuit substrate 20. This through tube 22 is for mounting 
said FET30 on a bus bar, and mentions that detail later. 

[0024] The appearance of said control circuit substrate 20 is made smaller than the appearance of the 
bus bar configuration plate 10, and it is made for especially substrate right-and-left width of face to 
become sufficiently smaller than the bus bar configuration plate 10. Specifically by pasting up this 
control circuit substrate 20 on the central part of the bus bar configuration plate 10 like illustration 
While edge 1 la of the bus bar 1 1 for input terminals and edge 14a of the bus bar 14 for signal input 
terminals project on the left outside from this bus bar configuration plate 20 and edge 12a of the bus bar 
12 for output terminals projects on a projection and the right outside It is made exposed [ all the bond 
parts 1 8 ] to the outside of the control circuit substrate 20 ( drawing 2 ). 

[0025] 3) Mount a circuit element (the example of drawing FET30) in the both sides of the control 
circuit substrate 20 concerned and the bus bar configuration plate 1 0 using the through tube 22 prepared 
in the mounting process aforementioned control circuit substrate 20. 

[0026] As shown in drawing 4 , FET30 used here contains the abbreviation rectangular parallelepiped- 
like body 32 and at least three terminals (the drain terminal of figure abbreviation, the source terminal 
34, and gate terminal 36). The drain terminal was prepared in the rear face of said body 32 among the 
terminals concerned, and the source terminal 34 and the gate terminal 36 were projected from the side 
face of a body 32, and have extended caudad. 

[0027] Corresponding to this FET30, rectangle-like partial 22a which can insert in the body 32 of said 
FET30, and extension partial 22b which is prolonged in the predetermined direction from this rectangle- 
like partial 22a, and has the configuration which can insert in the source terminal 34 of said FET30 are 
included in each through tube 22 of the control circuit substrate 20. And the drain terminal in the rear 
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face of the FET body 32 is directly contacted on the top face of the bus bar 1 1 for input terminals in the 
bus bar configuration plate 1 0 through said rectangle-like partial 22a, the FET body 32 is mounted on 
the bus bar 1 1 concerned, the source terminal 34 of FET30 is connected to the bus bar 12 for output 
terminals through said extension partial 22b, and the gate terminal 36 of FET30 is connected to the 
suitable conductor pattern on the control circuit substrate 20. FET30 will be mounted so that the bus bar 
1 1 for input terminals and the bus bar 12 for output terminals corresponding to this may be straddled 
according to this process, and the power distribution circuit where power is supplied to the bus bar 12 
for output terminals from said bus bar 1 1 for input terminals via FET30 which is a switching means is 
built. 

[0028] moreover, about the bus bar 13 for junction which intervenes specific bus bar 1 lfor input 
terminals A and bus bar 12A for output terminals which are shown in drawing 1 , drawing 13 , and 
drawing 14 , and between them While FET30 is mounted so that said bus bar 1 1 A for input terminals 
and the bus bar 13 for junction may be straddled FET30 is mounted so that the bus bar 13 for junction 
and bus bar 12A for output terminals may be straddled, and the power inputted into bus bar 1 1 A for 
input terminals is supplied to bus bar 12A for output terminals via bus bar 13 ->FET30 for FET30 -> 
junction in order. 

[0029] This mounting process can be simply carried out only by applying melting solder by printing etc. 
for example, in each through tube 22, and carrying FET30 on it. 

[0030] In order to perform this mounting process, it is more desirable to give the thickness of the control 
circuit substrate 20 and the level difference t of an abbreviation EQC between the source terminal 34 
and a gate terminal 36 beforehand, as shown in drawing 4 . Moreover, when the bus bar which should be 
carried out direct continuation to the control circuit of the control circuit substrate 20 exists in the bus 
bar contained in the bus bar configuration plate 10, a suitable projection is made to take out from the bus 
bar concerned, and you may make it solder the projection concerned to the control circuit substrate 20 
side, as shown in the A section of drawing 5 . 

[003 1] 4) As shown in drawing 6 , bend upward the bus bar edge (the edges 11a, 12a, and 14a of bus 
bars 11, 12, and 14 are included at least by a diagram.) which projects on right-and-left both the outsides 
from the bending process control circuit substrate 20, and form the terminal connected with an external 
circuit. 

[0032] 5) As shown in housing wearing process drawing 7 , fix to the perimeter of two or more signal 
input terminals (it is edge 14a of the bus bar 14 for signal input terminals by a diagram, and has ranked 
with the horizontal single tier) the housing 40 which consists of insulating materials, such as synthetic 
resin, and form a connector in it. The projection 42 for making it engage with the below-mentioned case 
50 is formed in the side face of this housing 40. 

[0033] 6) Separate the bus bars in the separation process aforementioned bus bar configuration plate 10 
with a press etc., and complete a power circuit. What is necessary is to cut the bond part 1 8 exposed to 
the outside of the control circuit substrate 20, and just to specifically remove it. An outer frame 16 will 
also be inevitably removed from a circuitry object by removal of this bond part 18. In the condition after 
this separation process, the whole height dimension (thickness dimension) is stopped very small almost 
on a par [ occupancy area ] with the area of the control circuit substrate 20. Although its thing [ using it, 
even when it is independent ] is possible for this circuitry object, by adding further a below-mentioned 
case 50 and the below-mentioned radiator material 60, it becomes possible [ raising waterproofhess and 
heat dissipation nature more ], and can acquire the suitable circuit object for the power distributor for 
cars etc. 

[0034] 7) Put further the case 50 ( drawing 9 ) which consists of insulating materials, such as synthetic 
resin, from the bottom to the circuitry object acquired at the separation process of the case wearing 
process 6. Opening of this case 50 is turned down, it has a wrap configuration for said control circuit 
substrate 20 whole from the bottom, opening which opens said FET30 up is prepared in that center, and 
the covering attachment wall 52 is set up upward from the periphery of this opening. That is, this 
covering attachment wall 52 has surrounded the field containing said FET30. 

[0035] Tubed housing 54 and the tubed housing applied part 56 which carry out opening up and down 
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are formed in right-and-left both the edges (part of right-and-left both the outsides of the covering 
attachment wall 52) of this case 50 at a case 50 and one. Housing 54 is formed in two or more places, 
surrounds edge 11a (input terminal) of said bus bar 1 1 for input terminals, and edge 12a (output 
terminal) of the bus bar 12 for output terminals according to an individual, respectively, and constitutes 
a connector with these terminals. The housing applied part 56 is formed in the location corresponding to 
said housing 40 (housing surrounding a signal input terminal), said housing 40 is inserted from the 
bottom into this housing applied part 56, and when the projection 42 of the side attachment wall of this 
housing 40 engages with the upper limit of the housing applied part 56, a bus bar and the control circuit 
substrate 20 are stopped by the case 50. 

[0036] It is possible to connect a terminal and an external circuit concerned simply by combining the 
connector prepared in the terminal of the wire harness ****(ed) by the car as opposed to the connector 
which consisted of this structure with said each terminal and housing 40 and 54. 

[0037] In addition, from case 50 order both ends, two or more fin coverings 58 on a par with right and 
left have projected downward. 

[0038] 8) Paste up the top face 64 of the radiator material 60 as shown in the inferior surface of tongue 
of radiator material connection process aforementioned each bus bar at drawing 10 , and make both 
coalesce. 

[0039] The radiator material 60 was formed with the ingredient the whole excelled [ ingredient ] in the 
thermal conductivity of an aluminum system metal etc., and had the flat top face 64, and the fin 62 of 
two or more sheets on a par with right and left has projected it downward from the inferior surface of 
tongue. The location of each fin 62 corresponds with the location of the fin covering 58 in said case 50, 
and the longitudinal direction both ends of each fin 62 are covered with wearing of this radiator material 
60 with said fin covering 58. 

[0040] 9) Pour in a potting agent inside the covering attachment wall 52 concerned from upper limit 
opening of the potting process aforementioned covering attachment wall 52, and close FET30 in this 
potting agent. Then, the inside of the covering attachment wall 52 is sealed by what (for example, 
oscillating welding is carried out) the covering 70 as shown in drawing 1 1 is put on the upper limit of 
the covering attachment wall 52, and both are joined for. By this, the waterproofing effectiveness of a 
circuitry object will be heightened further. 

[0041] In the power distributor manufactured as mentioned above, by connecting a power source to the 
input terminal (edge 11a of the bus bar 1 1 for input terminals), and connecting electrical load to an 
output terminal (edge 12a of the bus bar 12 for output terminals) While the power distribution circuit 
which distributes power to suitable electrical load from said power source is built By controlling 
actuation of FET14 prepared in the middle of the power distribution circuit concerned by the control 
circuit included in the control circuit substrate 20, on-off control of energization of said power 
distribution circuit will be performed. 

[0042] By the way, with the circuitry object shown here, in the condition of drawing 8 , the control 
circuit substrate 20 will tend to be bent by the shape of a light-gage sheet, and bending will concentrate 
on the part in which especially the bus bar is not arranged, for example. Therefore, if a measure is not 
taken at all, when big bending of curvature occurs among adjoining bus bars, the soldering part of the 
FET30 and both the bus bars which are mounted ranging over both bus bars exfoliates, and there is a 
possibility that a faulty connection may arise. 

[0043] For example, since the minute clearance has opened between bus bar 1 1 A for input terminals and 
the bus bars 13 for junction which are shown in drawing 1 , drawing 13 , and drawing 14 and FET30 is 
mounted ranging over these bus bars 1 1A and 13, when big bending of curvature arises among both the 
bus bars 1 1 A and 13, the soldering part of both the bus bars 1 1 A and 13 and FET30 exfoliates, and there 
is a possibility that a faulty connection may arise in this part. 

[0044] then, the location which shifted in the direction of a list of said bus bars 1 1 A and 13 ( drawing 13 
(a), and (b) longitudinal direction), and the direction which intersects perpendicularly from the 
arrangement location of said FET30 with the gestalt of this operation - that direction of a list and 
abbreviation — he extends in the parallel direction and he is trying to include the bus bar for bending 
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control which controls said insulating base material being bent by the part between the specific bus bars 
concerned, and deforming As shown in the two-dot chain line list of drawing 1 at drawing 13 (b) and 
drawing 14 (b), specifically Bending ( drawing 13 (b) - facing the left) control section 1 le is extended 
by the sense which crosses the side of the bus bar 13 for junction along an parallel direction, the 
direction of a list of the edge of said bus bar 1 1 A for input terminals to both the bus bars 1 1 A and 13, 
and abbreviation ~ Bending of the control circuit substrate 20 between said bus bar 1 1 A for input 
terminals and the bus bar 13 for junction is controlled by the rigidity of this bending control section lie. 
That is, it considers as the configuration which bus bar 1 1 A for input terminals bends, and serves as the 
bus bar for control. 

[0045] According to this configuration, the faulty connection of FET30 which bends from said bus bar 
1 lfor input terminals A, and originates in bending of the control circuit substrate 20 with the easy 
structure of making control section lie extending is beforehand avoidable. 

[0046] In addition, the bus bar for bending control concerning this invention may be arranged on the 
location which can control bending of the control circuit substrate 20 between both bus bar 1 1A and 13 
for the bus bar (bus bar prolonged in the direction parallel to both the bus bars 1 1 A and 13) which 
became independent completely [ not only a thing but both the bus bars 1 1A and 13 extended from bus 
bar 1 1 for input terminals A as mentioned above ]. Moreover, the part for bending control by the bus bar 
for bending control bends in the location which controls bending between the bus bars 1 1 for input 
terminals and the bus bars 12 for output terminals which are shown in drawing 4 that what is necessary 
is just to set up suitably, and may arrange the bus bar for control. 

[0047] Also about the insulating base material, it was not restricted to what constitutes the control circuit 
substrate 20 like said operation gestalt, for example, each bus bar could paste the front face of a mere 
insulation sheet. 
[0048] 

[Effect of the Invention] As mentioned above, since it is the circuitry object with which two or more bus 
bars pasted up this invention on the front face of a sheet-like insulation base material, the circuit element 
was mounted so that between the specific bus bars might be straddled, and the power circuit was 
constituted, the thin shape-ization can be attained, and to the bus bar adhered to the front face of said 
insulating base material It extends in the parallel direction, the location [ location / of said circuit 
element / arrangement ] shifted in the direction of a list of said specific bus bar, and the direction which 
intersects perpendicularly — the direction of a list and abbreviation — Since the bus bar for bending 
control which controls said insulating base material being bent by the part between the specific bus bars 
concerned, and deforming is contained, there is effectiveness which can keep the mounting condition of 
said circuit element good by control of the bending deformation concerned. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the bus bar configuration plate and control circuit 
substrate which are used for manufacture of the circuitry object concerning the gestalt of operation of 
this invention. 

[Drawing 2] It is the perspective view showing the condition of having pasted up said bus bar 
configuration plate and control circuit substrate. 

[Drawing 3] It is the perspective view showing the condition of having mounted FET in said bus bar 
configuration plate and a control circuit substrate. 

[Drawing 4] It is the enlarged section perspective view showing the mounting condition of said FET. 
[Drawing 5] It is the perspective view showing the direct continuation part of said bus bar configuration 
plate and control circuit substrate. 

[Drawing 6] It is the perspective view showing the condition of having bent the edge of the 
predetermined bus bar in said bus bar configuration plate up. 

[Drawing 7] It is the perspective view showing the condition of having prepared housing in the 
perimeter of the edge of the bent bus bar for signal input terminals, and having formed the connector. 
[Drawing 8] It is the perspective view showing the condition of having removed the outer frame from 
said bus bar configuration plate, and having separated bus bars. 

[Drawing 9] It is the perspective view showing the condition of having equipped with the case in said 
control circuit substrate and bus bar. 

[Drawing 10] It is the perspective view showing the circuitry object with which it was equipped with 
said case, and the radiator material with which this is equipped. 

[Drawing 11] It is the perspective view showing the circuitry object with which it was equipped with 
said radiator material, and covering with which the covering attachment wall of the case is equipped. 
[Drawing 12] It is the perspective view showing the process which pours in a potting agent from the 
potting inlet of covering with which it was equipped. 

[Drawing 13] The top view showing the bus bar configuration plate which does not apply the bending 
control means which (a) requires for this invention, and (b) are the top views showing the bus bar 
configuration plate which applied the bending control means concerning this invention. 
[Drawing 14] The top view showing the circuitry object which does not apply the bending control 
means which (a) requires for this invention, and (b) are the top views showing the circuitry object which 
applied the bending control means concerning this invention. 

[Drawing 15] It is the sectional view showing the bending condition in the circuitry object with which 

the bus bar was mounted in the front face of an insulating light-gage sheet-like base material, and FET 

was mounted in the front face. 

[Description of Notations] 

1 1 Bus Bar for Input Terminals 

1 1 A The bus bar for input terminals (bus bar which is a specific bus bar with which a circuit element is 
mounted, bends, and serves as the bus bar for control) 
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lie Bending control section 

12 Bus Bar for Output Terminals 

13 Bus Bar for Junction (Specific Bus Bar with which Circuit Element is Mounted) 

14 Bus Bar for Signal Input Terminals 
20 Control Circuit Substrate 

30 FET (Circuit Element) 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




11a 



[Drawin g 21 



iff 




[Drawing 15] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/10/2006 



JP,2003-224918,A [DRAWINGS] 



120 



34 



30 

3.2 j 



1 



112 122 



111 



[Drawing 3] 



11a 




11a 



[Drawing 4] 



22a 




[Drawing 5] 




[Drawing 6] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



JP,2003 -2249 1 8, A [DRAWINGS] Page 3 of 7 




[Drawing 9] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/10/2006 



JP,2003-224918,A [DRAWINGS] 



Page 4 of 7 



54 




[Drawing 11] 



http://www4ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/10/2006 



JP,2003-22491 8,A [DRAWINGS] Page 5 of 7 




so 



[Drawing 13] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 7/10/2006 



JP,2003-224918,A [DRAWINGS] 



Page 6 of 7 



10 




11 14 30 13 



10 




[Drawing 14] 



http ://www4. ipdl .ncipi .go j p/cgi-bin/tran_web_cgi_ej j e 



7/10/2006 



JP,2003-224918,A [DRAWINGS] 



Page 7 of 7 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/1 0/2006 



(19)B*B#ffrf (JP) 



(12) 



#^2003-224918 
(P2003 -224918A) 

(43)&B1B ¥f£15*P8£ 8 0(2003.8.* 



(51) IntCl. 7 
HO 2G 
HO 5K 



MttHB* 



3/16 
7/06 



FI 

HO 2G 
HO 5K 



3/16 
7/06 



H>r(#») 

A 5G361 
C 



*3Eit* *Sf* «*S<OSc3 OL (£: 9 K) 



(21)ffiS## 


&K2002- 1815K P2002- 18151) 


(71) tHKA 


395011685 










(22>a«SH 


¥j£l4# 1 328 B (2002. 1. 28) 




gMftSSmflmBSgG: 1TB7 #10^ 






(71)tfllHA 


000183406 
















=3mm B TmUB5fe£BT 1 S14# 






(71) tHKA 


000002130 






















(74)ftSA 


100067828 








#«± /.Ntf tttSJ (*2£) 











(54) [38^<Z>£**] IhW&«/£# 



(57) 

JE©/<X/<— 1 1 A, 1 3H±0>IH£f:fc C«fc3l=a» 

1 1 a. 1 3 0ftzfJ5fttm.3ZTfZ>73fot^-rhtz&W.x* 

/<-1 1 A*x&E*S*U C<D»*MflP«|«1 1 etfltt 

c&AxA— 1 1 a. 1 3 H±a>iaa>tt»riKrtBl6«»*t 




(2) 



2003-22491 8 



©Jg^SWCDSSIcestStv. fro, &m<D'<*'<-m 
±0>n£*^CJ:3l=Slfr<:*/<-l::iaB^tfJfeS£ 

-|^±<0M^IfiJ <t B§¥*t Ul5fa * tfCfliS^ 

WMfflAx/ <- fcagtet i> £. c t 1 1 -5 
[»#is 3 ] mntm 1 &t-i* 2 feK©iH)8&«js#i::;fc 

[snoRfliftttH] 
[0001) 

£. 

[0O02] 

-rscti-<feyEmfflisiK^eifiEL. c*ticti-x-v> 

[0 0 0 3] SP,lrjg^li. frfr&mS*£l&?i<D/hM<b 
[0 0 0 4] «^.(*!j#ia2 001-26878 5^ffi 

miz^^mm*^ *> & £=e— ;u k lt 

l=. HEIMM— ^fr&mMtrSlvC^ifl&BWrttM 

7-a>sKi$iii)tBt4«ii§i%£fii=«e^$nf=t9»iBiKi= 

[0 0 O 5] 



frjfejg-y— xKcfc oT-tt-fb^tifctro-c-fc* 

fcto, &&<DM$.mtiimi~it'<-xmm<mm<t£Hzt, 

[0 0 0 6] -€-<D— ^I^H 1 5 iC^f. BIZjSI^T, A 

*>sswb/*;*/<— 1 1 1 aixai^Ss^ffl/N'x/^— 1 1 2 
*^t?*»*©/^/<-^»^*>-h«©«fe«s*ri 2 

#1 2 0l:ttFETHgffl®Sl 2 -a> 

&1 2 2£ai:r@(DJ:frbA*>as : f-ffl/\*x/<— 1 1 1 

Rtffcliaag^ffl/\*X/<— 1 1 2?ffcC<t?l:FET3 

[OO 0 7] FET30IJ. B§lt^{*tt<D*«: 3 2 t. . 
C<D*tt:3 2frt>^m-f £48^- (HI=*$*t«©l4V— 
t&SH. 3 2 OTTBlClt KU-Ofr 
BtBLTI^ft. -t LT, C<0KH*>*<B!IIHA7J^ffl 
1 1 1 a)±®ir}gtt-r^«fc5I=SS/^/<— 1 
1 1±l-FET*ft:3 2A<^$*ti)i:t=felC % V— X 
ffi^3 4A<ffl7jag^ffl/<X/<— 1 1 2J:|::|t8£;h.Tl* 

[0 0 0 8] C0)J:3<tiaB«rt(*(=J:tltf. SSOTtS 
a-CltB F E T 3 0 £^t?ffi«@K^«filE-r-6 c .fcfrT- 
#-5o SrftWI^, fIIHFET3 Otf*><T>t%lZli^ A 
7j3S^-ffl/<X/\*— 1 1 1 l-A*$+lfcS*A<fl(rI5FET 
3 0^ffii:rai*JS^ffl/<X/\*-1 1 2til&*^ F 
ET3 0i(t?«)itl*/\'XA'- 1 11. 11 2ffltfW 

[0009] tc5*«. zv>£?tj:mMm&o>®s&mi£ 
5-ei*A*«mBA:*/<— 1 1 1 <kai73S^ffl/<x/N*- 

1 1 2t©BI<Z>W») T?$6ig->-h1 2 0*m§< 
(BDO— jAflUt#IR) . C+ilz<fcy s FET30t/U 

/^-i ii.li 2t©#ffl#(+ss»A<*i)it-rsfc-?-n 

[0 0 10] *SgB^|*, C<D,fc5*^lSl-gi^, 
[0 0 1 1 ] 

4->-H«CD««S»fl5asicSSI**l. fro, 



(3) 



#{$2003-2 249 1 8 



Lt/<X A .©IS***©******* 1 ** 

rooi 3] ::t-> WBB**** /x *'* 

[00 17] 1 ) »5fS x ^ 

*r. «faB«i***«*** ,:: * fc, ' J ' H1, - 7p " r 

1oO 1 8] B^^* 1 °**' SSJ 

; 1 1 1 ua»**«wrt"* 



tools] 

W11a> 12a . 14.WH»18^W4 

[0020] *fc. B1. "13. ■ll'r^I*' 
,<-1 2AWir-B*M'^ 1 3***l^ 

[0O2 2] 2) SflS Mja 
roQ2 3] C(D®lSI@K*«2 0li- *ift<DFET 

»*Jfe*<D-e. ^■«« ( *» 
8 »iiisiS2oMii:siistu 7 i--ts 

2) = 

[0O25] 3) 
nMM' 0.=«lt6*W^*«Wl2 2*« 

Bit. as««»@B«^ ot '^ A :??!: ofl> 

WI=I«M» (MtltFET30) « 
[0026] ■4l=frt"*9l=. -tWbMFE 



(4) 



*$g|2 O 03-22491 8 



BSS;5 3 2 <t. 4>&<<t%30<D 
(HBSO KU-fVffi^ V-X*g^3 4. 

h^3 6) btisA,vi*&. mmm+o)?*. ku>t 

>^IifIIS*»:3 2(DS®lcSltt>*t. V-X«B-3 
4XtfY— 6 3 2(DfflS®^b^aiLTT 

[0027] C(Z>FET3 OlZ^JSLr. HfflHSIK&K 

2 0<7>£SiI?l2 2lz|* % KT15FET3 0<D#{*3 2*< 

a^&BrCAAlcStfTtteFE T 3 0(07-^3 4 

#nx%miz»#t&*,r>mm»&z 2 b t 

f Lt, TOEi§JBtt»#2 2 a SIi:tFET*ft3 2 
(7>Sffi(Cj3lt-5 KU-f >aTJ/^/\- ocifc 
lt£A*3g^JSAX/\*-1 1 <Z>JiBfCltl£i8«Si*-C3 
Sa*X/^-1 1 ±|CFET*f*3 2£g|gL. BtrfBSffl 
SS#2 2b$ii:tFET3 0(Dy-X5S : ?-3 4Sai^ 
fiBT-FB/^X/^— 1 2lcfgg|U FET3 0<D^-h5g^ 

3 6 ^©J^I1h1KS1S2 o±<Dmmtj:mfts<*->\z&m 
tSo ccoxgic^y. A*iS^ffl/<x/<-i i tzti 
lc^-r^>ffl^^ffl/\*x/<-l 2 t£^fcCcfc5lcF 
ET3 0^HS$ti^c:<t^^y. H?Tt5A*^ffl/<X 
/<— 1 1 j^£X>f ^^R-Cfc* F E T 3 0 LT 
aj*«^ffi^X/<-1 2r=«:fatftttt£*L<&B«SII*4< 

[0028] HI. 11 3, 0 1 4 {r7F-T!f#S<7) 

A^ag^JBAxA-l 1A&l/H3*afffl/U/N-1 2 
A < t^(DFp^lCtfrS'r^+^/<X/<— 1 3 |ZOl>TI£. 
MiBA*S^ffi/<X/\-1 1At*Ifl/UA-1 3 <t 
«*fcC*5lCFET 3 03&«****t*ti:*l=. **£ 
fflAX/<— 1 3tffl*MliFffl/<X/<— 1 2AfcS*feC 
ck3l=FET 3 036«**a?*trfey. 
-1 1 A|:A**hfet**FET3 0^IH/a;< 
— 1 3^FET3 0£«[Z«aLTttJAtt^ffl/*X/<— 
1 2 A|C«te**L4«fc3lwftoTl*So 

[0 0 2 9] C©»Ifitt, «*li#JtaTL2 2l*ilC 

[0 0 3 0] 3^3^**«xatfTdl=l*. H4I= 
«"*-«*: 3 ICV— XS^-3 4i<r- ^$§^3 6 t<D ffllzft} 

«fcy»*Ll\, Sfc. /<X/<— fltAttl OK** 
♦i*/<X/«— frMfliBKHtiE 2 O (DSimilHlffii: itfg 

A mzTfiir J: 5 lz SK/ *X / * 8 3S S ft ^iS * Hi $ -fr 
TS»SBB*«»H»»S2 0«l=ttA/e«lt-r*J:5 

[oo3 1] 4) «yftifxa 

ffl (MW<i:t/UA-l 1. 12. 1 4<DSSP 
11a. 12 a. 1 4aStt\ ) £B 6 Ic^* 3 fr 



[0 0 3 2] 5) /\Ov>^gSlg 

H7lc^cfc5lc. ttBtoflmAfttt? (H-ci*«»A 

4<D«fll1 4 a-C'feoTfit-^JIcat 

f )y>^40^iSLt3W$$Mn o CCD/n^ 
v^*4 Oa)fflJSfrtt«aO)^r— X 5 0 t&^Z-e&tz 

[OO 3 3] 6) ttjyjBLXS 

«hb/<x/<-«*«i oi=fei+«/<x/<— n±t^ux 
*i=*y«yi*LTW*Ht***j*s-t**. jh*«i= 

f*. ^iJffllHIKSte2 0<D^ffl|CgaiLTt^^•^ft^a^^ 

-Sctfcfc*,, co>^yj£iLXfi&(7)tfcig-eii. £<*o> 

MttBBStt 2 o (7>®ffi<»: (s(£n«r=ffPa. 6*tr 
COBBflMKttte* t*tJHk'C*ttffl-r*cia6«W*-e 

^C0^-7.5O^jft?^gP*t6OS*t,|C^Jto 
-TSCfclcfc-sT ffifTktt^ttf^tt * * y » A « C <t jOTI 

[0 0 3 4] 7) y-Xgflg 

6) a>«y(tLxa-c»6*tfcHgMirtM»ic*tL. 

lcJi^6«rt»BW<Dl6«»»^e>ft-S^r--X5 0 

(0 9) £®-t*£o d(D^-X5 0l*. TElcMnLT 
«re«»HKS«E2 0±{*£ ±B*6«?»tt**U 
^(D**(r(iIfFie F E T 3 O £-t*(cBMJc-r «HD»3&< 

2 |*«TE F E T 3 0 $#4;Mif&£KA/-etN6o 
[0 0 3 5] Z(D^-X5O0^ijg3 (*/*— W(* 
15 2<D£«RM«<D«|Sft) ±TlcBn"r*tttt 

Brl::«*jaS*U |JEA*l|iFffl/^y^1 10)«ffl1 1 
a (A**T0 R0^iti^3S^ffl/<X/\*-1 2C0^SU1 2 

I!E/\Ov^4 0 (e-^A*Sg^$Stv\^v>^) 

^4 OCDf3M<7>^g4 2 3&</\^^>ySI»ffl5 6<D±ffi 

\z&^z>z. t \z J: y / <x/<— &«a»istt*tt[ 2 o 7b< 
^r— X5 0(r^ih^4x^o 

[0 0 3 6] ca>«3ii?tt. l«!*Wt/\ | >9>y4 
o. 5 4^-e««*+Lfc=i^^$(z»L. ffii^tfm^iz 

Efg*+tS7^^/\-*XO^(cSltt,tLfc=3*^^ 



(5) 



&m 2003-224918 



mm-r * z t *< °im t # ^ r s . 

[0 0 3 7] <r-X5 0<&flr&d53SSB^t>l*. £ 

[0 0 3 8] 8) tt&SIWtaXig 

Mie«-/\*x/^— roTffiicsi oi=*-r«fc-5'5:&sagiJ*r6 

[0 0 3 9] tt^gPW6 0tt, ±{*A<T;U5-^A^ 

X5 7 5 8©{4ai:S>HSL-rte 

**|SJMSS*<filS7 -< 5 8 T-a^*i-5 <fc 5 \zt£ 

[0 0 4 0] 9) *yf<>yi8 

Mia* / <— nttB s 2 <D±m&i p a» & as * > \*-sxttM 

5 2<7)rtfflSIC7|f «; >?"SIJ£;-±AL-Cl5]tf v^r-f 
^lrtl-FET3 0Sttih-r-6. -tOffe. Ell 1 lC^-T«fc 
56A/?-7 05*/<-M§5 2 0>JL4£(::&-e-Ci55# 

[0041] &L±<D<j;5lZLX&&2tltz'* r J— X 
h'Jfa-jilcfe^T. -£-0>A*JiirF- (Ar&ag^JBAX 
ia>4£gpi 1 a) Km3S£s ffi*4g^ (HJ*^ 

jb/\*xa-i 2cosaji 2a> ic®si&*jm?3£j$irf a 
^*i=sit e.tL-5 f e t i 4 rossff A<$flfflnnKSffi 2 o 

[0 0 4 2] CC|r^LfclHlB«5fiE«:-C-l±, 
e9S.(SS8OTtt@l=fctNr. ©l®lHlKStS2 0*<-3t^-> 
- httt?^^< . ^lc/<X/<-A<EIS$+LT^'5:^S|5 

#izm#-tfm<p-t zztiztzz. dor. <5r*sg£ijii: 

^Ftl'CL^'S F E T 3 O irpj/^X A — (O^EBf+l+pS^A^ 

[00 4 3] misgn, in. si 4ir^-rA*4ffi 

^HB/n'X/*— 1 1 A,t*gffl/<X/<— 1 3 ttorairtta 
/h&|®FBWfcl,''Ti3y. C*lt,<D/<X/<— 1 1 A, 1 3 
l:Sti<oTF E T 3 Otfrn^ZH-Cl^Zt-lt)* MAX 

/<— 1 1 a. 1 3<Dffl-e&mo>*:£ti:mfrfi<±-rz>zt 

l-<ty» pjAXA — 1 1 A, 13tFET30i©fffl 
[OO 4 4] -E-C-C. CtOllJfe«)^-CI±. IfflgBFET 



3 0©ES(i«lA^e>fIIE/<X/<— 1 1 A. 1 3 0>3fetf# 

a (lis (■) (b) T'liaE^iai) tmsz-r&jjm 

K^Sro^X/x'-PiroHOai^T-fJfHJggiSWA^^ 

^»-r za&wm-? *ft^wsflffl/'v*x/<-$#t?<fc 5 1- 
ltl x 5« ftt*;Mi=ii. m 1 a>-^@«Mi;i=@ 1 3 

(b) StflM 4 (b) (c^*ti^J:5l=. HUEA*^ 

^jsaxa— 1 1 Aro^ggiiA\e.e5/<x/<— 1 1 a. 1 3 

<D3fei;^|Sl<!:aS¥ff'S^[Sllc;»oT*«ffl/\*X/<-1 3 
<Dffil:5£8i«l-5|6j#l- (01 3 (b) T-I*£|6]#lz) M 
^ffllfHSiJI 1 eA«iS$H. -O^fflflJgBI 1 e<om 
til-efcy. WIBA^S^ffl/N'X/N'-l UittfflA-x 
/<— 1 3 t<DfBi-Q<r>Vmmi2>&1fc.2. O&mfrtfWditlZtl 
•5J:5l-'Sor^-5 0 -T&Jb*,. A2)3STfflAX/*— 1 
1 A*<ft^}q]$flffiAx/<— £3M3-5«/5fcfcS*vci^. 

[0 0 4 5] znmf&lz^Uxlt. UGAAflmfl'tX/t 
-1 1 Afr€.a*tt>«MM 1 e £Sfi lt©fB* 
^iS-C. f6<Jffll|slSSt52 0a)a^-(=fiH-r-5FET3 
O 0>»flk?A £ 3K«tl=llB-r 5 w £ *<T- # -5 . 

[0 0 4 6] Jfefc. *fEK(=^^*S^flI«lffl/<X/<— 
I*. fJIB<0<fcai-A*^ffl/<X/\*— 1 1 A*&KJt£ 

;Kfc*a>i::E&-*\ csxifssAxA— 1 1 a. 1 3ti± 

3c£f=Sk£lfe/<*/<— (pj/<X/<— 1 1 A. 1 3t¥ 
fTfe^|fill-3ffil/-l)/^X/<— ) fI/U/<-1 1 A. 1 3 
?&X'0>mW\Bl&&1$. 2 O tqifrjT' # -&fifil=E L 

-Ctcfct". ^W©Jffl/<X/'C— I=«fe-6^«1W» 

*»ttl*3ttKSf *ttfj: < % 0!lx.lSS4|c^-rA*^ 
•¥-ffl/<X/<— 1 1 tm^Sg^ffl/N'X/^— 1 2kO>T£lG>m 

t+zmmir «ttKi=a»*PtMB/ n*x/ <— ^ ies l r t <t 

[0047] ffi«3i*ti=oL\rt,. TOlEHJS^II©«fe5 
i=«(lfflils]K»S2os«tng-r*t,a)i=lse»^-r. 
i&fc ««« v- h ©^a <x/ t—tfinm * *tfc t o 

[0 0 4 8] 

*tta)^iii=*ga*(0/\*x/'?— ^-ro^ro 
}$^**t*/<X/\*-|cli, BiJlHIilK^^-OKIS&SA^ t> 

H?ifB!}#S(7)Ax/<— 05Mi;*iRii:iS3£-r^*isji--r*tfc 

/<*/<-m±o>mo>uft^itoizimmmmih-i£.teirz> 
ro^}cp*ij-rsa^ftifiiffl/\*x/\--A<^*ttrL%*ro-e. 

[BSOf*«!iiffi] 



(6) 



ftffi 2003-224918 



[S3] Iirffi/<X/^-«jSS»U:®iaiI5]K*ffil-FET 
[04] l9IBFET<7)HStt®^*t-ffi*Bf®^«S-tf 

[is] m&'<z.'<-mfit&tM®®&m&t<Dm.&& 

[0 6 ] S51B/ \*x / <— tff jfcffilc fc It -5 BtS <0/ <x / <— © 

[ 0 8 ] friS/ <X / <— if JSfe t> *M* L X / <X / < 

[09] Mffi«flfflHUKSffi&^/^/N*-lc>r-x^3t 
Lf=tt®£*-f&Si0-Cfc£ c> 

[Hi o] mu j r-*tf£mztitz®&mf&tet ztnz 

[011] frfiBttf^SPWA^«$Hfc@K^i*:i:^CD 
^r-xro * / <-*ft*l=«* * HZ 1j > <— <fc £irr 

[01 2] g5t£*tfc*A-<D;K-VT.f >mnj^6 



[013] (a) li*f§B^|CAN*N^,^jq]Sll^R$®ffl 
L&lV<;O<-8ffi&tS£;M-¥®0. (b) I±*fll9lc 

E0T?&4<, 

[014] (a) l***WIZ3f)>Ax-S,a^}qi$ll^R$®ffl 
Lfcl^08&lllfi£tt:£5j*-f¥®0. (b) I4*«KI=A^^ 
«a*-fllCI¥JK€afl! L fc@S&«j£t*£ ^-T¥® 0T? 36 
-5= 

[01 5] mm->— httro^s*r©^®i-/\*x/\— *t 

<D^tt^^^-rBf®0T-fc-5„ 
[^OSJBJ] 
1 1 A*SS^ffl/<X/<- 

1 1 A Artig^ffl/^A— (0SS^A<H^StL-5*# 
/*-) 

1 1 e ft^.ffl]$9S|5 

1 2 dJ*S : f : ffl/<X/<— 

1 3 +J®ffl/<X/^- (0S8^3!i<^**t-S)^©/< 
) 

1 4 fa-^A^aS^JBAXA— 

2 o ft]ft![alj&££ 

3 0 F E T (ElggSfi^) 



[01 ] 



[0 2] 




11a 



11a 




120 



11a- 



[01 5] 



30 



34 



32 



y — ^////^//, 



112 122 



111 




(7) 



ftffi 2003-224918 






(8) 



^ffl2003-22 4 9 18 




(9) 



ttffi2 0 03-224918 




(72)f§$# LU« mm F$ — 5G361 BA04 BA07 BB02 BC03 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□'Image cut off at top, bottom or sides 
Beaded text or drawing 
eTblurred or illegible text or drawing 
/□ skewed/slanted images 

□ color or black and white photographs 

lY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




